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Abstract: 

Provided is a nitride semiconductor light emitting device capable of improving light 
emitting efficiency by maximizmg density of holes to recombine electrons and holes. The 
nitride semiconductor light emitting device has an N-type contact layer, an N-type clad 
layer, an active layer, a P-type clad layer, and a P-type contact layer that are sequentially 
stacked on a substrate. After forming the P-type contact layer, the layer midergoes a heat 
treatment process under an oxygen atmosphere for removing hydrogen inside. Therefore, 
a P-type crystallization growth layer having a high hole density can be formed by removing 
the excessive hydrogen through the heat treatment in the oxygen atmosphere, and flie light 
emitting efficiency can be improved by recombining electrons of N-type crystallization 
growth layer and holes of P-type crystallization growth layer. 
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lift e^ESg &'i/':£rZ}e| (Fabrication of GaN Seioicondjctor Light Enittlng Device) 

E 2b p§ GaN IS ^ 5321 EA|5f^ 3aiS. 

E 3g ft)2Mg MS^ aiOIMOll \m Mg £S SESa# EAIS^^ 
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gt^e S>Exi ^l^iT^ giJ? ^^4O0|2E{l.l.Sht emitting diode : Om. IBE} S*^ EiIOi73 

CHD!2E( laser diode : Olth 1-1^^ ^^^) i= EKgfSH 13 XBg^-^i 515 HTil ^^WH SiQ. 

a S 800-^830 tm gSjoj AlBaAs LH) S LDM CH^ 400 nmfflSl & Et§ LBfe Sfi Jm^^m m 
314 7mm tm mumt\ video disc) AIERSJ HEHS MHaffl 

Qitm so. 

SEH2J ISf ^^±7i^ E m gOl 71B(1.00)jiF, ^71 ?l5(lflO) ^ $»^£S tH 
ia#(buffer layeOdlO) 5! nS S4#(l2d)3i', ^71 ng g*s(120) ^tfM SfiS 1 

2HHt(cl8d layer)(l5i)]2h 4^71 rS iaH#C.130) 4H)fl SSS ^S#(140), 

lfflE#(150) SI S^t(160)2f, 4^71 iEHE#(1.30)Ol .S^#(12d) ± 

§ §i ^71 m S^#<160) ^21 ^^^^^ ng S! PSi S^(170)(180)l itltKH 

Oi^Oil EAioOT Sr^^Tl.E^ S^M 2H3IDi g9§K)l gl^g f!M-AiH (Heat-sink)! S^A|9|, 

4^:?10iliM 7IB£S^ AHEK31CH, BaN, SiC, ZnO, BaAs E^ Si SOL 491 UiiH^^M^ BaN. AIN, AlBaN. 
E^ InBaN gOI OISHU SSf^£SS AHIFOIOI SS 7l& ^D! S7I3^S«l7IS-g^^(tetaI Organic 
Qieoiical Vapor Deposition : OlIrK MOCVDCf gif) i^^^g Q\^tl 8a!@ §^101 S^tT Oie 

nan. 49f S S^#£^^ S EmOl 2111- SaNl, ^71 S ^EHE#^ 

2,^21 nS S p§ ElOi Aieaf^t, ^71 nS S^£SS Ti/All, p§ a^££& Ni/Au^ OlS^Kfl 

««t^a. ^7ioiiAi ps#s Hal Es§^ol t^gt^c^. 

S2H3 l&l ^^ESn l^?f^XH)il^ 17fXI ^i^iSOl ^Q. 

SIS, IsFl a^Eifl grir^X}^ ^XF^57^ MEmiDi 71Sr m\ P-n St^ ilSH ^^Eill 
^^^AI7I7I nj^Oil 71B2F IS AfOKHI ^Xl-^^ti-C lattice »isinatch)Oi EMtm 1§ ^ 

x^sj a|g Q^2\ ^tJ-CdlslocationjM 7^S£S IS -SS^t ^71 Oi^Q. 

IHig, 1^ ^^^^ It-KHl :^3^£S rtiSJ SOII3j ^^^Pl 

m EUAJOf M9:?f SSL|0Ki'IH.)7t:i:£J H2f ^m\D\ S71^£S IS^^g SOI= Mg-HltTllie 
S^tW. mE^AI, I]feE£| pg 6aNl 3^ 2!0! OilCK 

$5fflie, 3aN ^^ll-itXKHl 3=1 ^SA!7|7I ?it^ ?y S^t ^^trOii SJCHyM. 6aN 2!^ 
>^I5i tiHC^^ £^/ta [i]j«o|| CH^^°] qi^S^^Oi 0151 12m^^QI ±U\^Ll ^TW^ ±7:m ^ 

4*s*t ^M^M ^ mm M ^Jm o\A 7m 3^7h stsEin 3S ad ^aii s 

7^2£rS ^471 9itl ^^^ei 2iSEIa2 2i£U Of^l ^^§2^ B^flOfl 01^73 ^U. 

E 2^ 6aN IS ^S- * ^71 PS SdM aSOilAj SOI ^»tf£S2| ^± ^EM EAIfffe nEH=OIQ. 

E 22J ZLHH^OJAI HI-21- CH^^^j SMQI 6aM 53 ^?I(H1 S^^Oi ^iEIOi 2iQ. 
01^^ P^ 6aN Ig 2fS ES S IS m ^E !E92f AIDil 6fiN 5S£^ 01^ 

□ ^2 (nitrogen out-diffiislon)Oil m± mOiaAI(H-vacancy) S«M fe^-XjtHlW grfi^O^ 7^:2il 
M?i7i 7J:±g ^^tm El^CB n^AfEHEi gBI IH^Si SEOil 2|?H &SLIOF 7f^F lgtBoH3l Baia 

Hiai' ^1 p^ i§ ^suo^ 7^:ii2l ^Mtioi ess tm 

Hi-A] ^S§t3 ItH ^l-Eil ^"lf4:Xf^ §3^21 AfiMIOi 715 ^011 pgj S ny 6aN#2i ^ 

55 ^It^ Eil 4^B101IAIE US: 3S ^SIISM 2J5t ti^S JtS §4: S2(V?cancy) 

(« S\n 7}S!5{£S Its SE^§ aeiO. OiS ^nS. BfeESJ ?H£IOi fe£l i;^^ Pg (3aHg2| ^gOj 

□ W E aMM Uia StDi MgESOl 21*^ BaH S5 ES S S§ ^5 ^ a^lifgAi 
SLIOf 7h:i: ^?I7IMA1 ^^ZTAl?!^ imm F@ ES# Hg7l ^^I7i 3aU0KNH.)2| HSU- 

*«S pS BoNl S& aOi DH^ OiSIS S»7t SO. 

£h PS SS°J n^li ±tl gCHAI?! ^msl ISg ^ Sl= ISM S^EJfl a^&4tXF2| «5 

&«s^7l ?it^ e CEFB lai ysa irsr:t»£i 7ie 4^(Hi e^^£s 

m 2^t, rS lEHEt, m«t, jM 1EHE# 2 Pg S*#01 SsFg &EM 
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OiSK ESI glSKM B ^3 ^^AOsl astO. 

JE 3s. Cp2Mg IS^ aOI&(f lo* rate)!)! mE Mg £1 £Al^h^ Iia^Olil, £ 4^ Cpe«g PS 

Oil H|t[ P§ 6aMt2| StM S Bat £A|uF^ ITEH^OILK 

Sffll, S?l l.(electron beam) SAKHI 3*^ y^g£g 198313 Zh ESS m BaNM ^SMAI 20 keV, 200 
A/crfl BXI g?l01IAl S^tF yi 5Af?^ai IIII, 5£^Dmia>t{photoluaiinescGnce ; PL) 
£:?F if^l^Al 731^1 2101. ^^ISD. 01^ 27} g ZEAfOfl H|f ttfl BaN 1§ S§#LH 

N si»^^oii xi^tioi ioi2> .Msi n mm mi 6a msi st^^ 
gojs£s«. Mgg §5 5HE1015F Afs^p! g^s ^ 5lS.^ qis£s^ s7a*^Hi jiss: s 

^ ^shsioi io^^^ Msg 122 lx^£lo^l sj^a m sa n2^2i gtM s 

1 SAF^f^a 4^iftJ: AIZQKHIU All Ifi^o^^ Hyjg 73212] Bgl g^Oll^ iTil 

a Oil 2itr 69)i ai^roi ^uhz^og af^eih °tQ. 

£ 3s p« Mg2| 3101^011 njE^ iWiQ ^^^og ^jg g§ ^SS 6ati|# LH^^l 

H^v'^, B ^^IHI AFSS MOCVD gtilOilAJ^ ^BS MgM Hl^^HDI 6aN Mg SlifS 

^ § S^SEt UaiH^ I12H=MA1. HSI^Oil 650^ 850/30^ 2E(*C)./g^EI A! 

E 40ilAl ^4 Si^OI 500~ 800XCHIAi^ ^x-lEj S7^t^0^| im ^E:?FS7ffH2, 900*c Oi^ 

E 5^ 15!l210il ^Iti- 66N#E| 7^l^^l SI ^E2J EA|3f^ aCH^SAI, EAIS m2\ ^ 

0( 2E7I- 5:?ht.^0il HFSf, neiH, Mg ES SE7F c?^ 6at^2j Tatft S:iE EflF^ 

Q. n£II2, Cp2M3M^? 2flOlM:'f 0.2-^0.3^ [Ql 37^1 ?Jl*^tt ?>^Q. 

nyU. Ix-IElDil Sltl" IS ^^#1 ^^^K3B^E Eltt Mg M^t(E 32j Mg ^:7H)2J 5S niE| 
rate)QI fe1]^A^ ©SsJ^t ^0!^ SSS^:?^ g2 gl^H^OH IT^ 2iQ. 

Et^C^. 

a^7i£i iis i^QAj g^ie LH^M >+i ssofs m ^§ ^§#21 ison s§a 4^±9i 

i+i i^2| e^^(Hz+ 2Qi=> 2K=0)M SESW l^SAt, feEl 3^A|?|^ gTllEin 
Hfltr Itf^Si M3-H2J SStff 3^1 ^SAIZIQ. [[^EfAi, pg ESM ^It.^ ^SM ^mot 
E2| SS ^HEIOil ^^F^ 3101 y\^tm SQ. 

1. 715^ ^S^£S n§ gEHE#, pS MfflE# S pg §^#01 5! 
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